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and through a wide range of velocities the difference of  , \     TT~\
differs little from Osborne Reynolds' value 1*73.   It increases from 1*5 when F= 0 to 2'0 when V= oo .
I had come to the conclusion that if resistance <x Vn be taken, as Reynolds (& Froude) took it, as an empirical formula, n must probably increase towards, or to, 2, as V increases. The mathematical theory of Turbulent Flow between two planes is coming out beautifully, and I am almost sure now that it will bring out your, and the observational, result, of maxm velocity at some distance below the surface of a broad open (not ice-covered) river flowing in uniform regime over a uniformly inclined plane bed. I enclose a rough proof which you may burn*. Read, if you care, the § 41 & the non-mathematical part of § 48 and § 49.
Your affcte brother, W. T.
I am now at work on the ' Turbulent Flow' for the B. A. meeting & the Oct. number of the Phil. Mag.
Fanny joins me in love to all. It is a great comfort and advantage to me to have your ' Notes.'
P.S.—Osborne Reynolds founds entirely on Darcy & Bazin's observations besides his own. He does not use their empirical formula and uses their results very unclearly and unexplicitly. Altogether although his paper is very important it is made quite needlessly difficult. Do Eitelwein and Weissbach depend on Darcy and Bazin ?"
Long previously a correspondence on the modulus of viscosity of water, which may here be reproduced, had passed with a view to preparation for Thomson and Tait's Natural Philosophy.
"GLASGOW, Feb. 19/62. MY DEAR JAMES,
..,1 write now chiefly to ask you about the flow of water or other fluids through pipes. The theoretical expression I have just worked out, and I find it to be
h.  the head of liquid.        r. radius of tube.
Q — JL  —            I-   length.       p. coefffc measuring the viscosity.
8/i'  I              Q. the number of units of volume flowing per
second,
when the motion is so slow as to be steady, i.e. simple slipping in parallel layers, without eddies or inequalities. I can easily send you the proof if you please.
jju denotes the tangential traction per unit area required to keep a plane layer of fluid, of which one side is held fixed in such
* Math, and Plan. Pavers. Sir W. Thomson. Vol. iv. t>t>. 330. 335.